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[57] ABSTRACT 

[56] 

A manifold and valve system is disclosed for purging air 
from a closed brine ?lled loop piping used in conjunc 
tion with a water source heat pump. The valves are 
T-shaped with a closure member or valving member in 
the top portion which connects with the purge flow 
conduit. 

‘ 5 Claims, 4 Drawing Sheets 
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I VALVE SYSTEMS FOR PURGING EARTH 
COUPLED WATER SOURCE HEAT PUMPS 

This is a divisional of co-pending application Ser. No. 
06/893,196 ?led on Aug. 4, 1986 now abandoned. 

BACKGROUND 

The invention is directed to the broad ?eld of appara 
tus for purging closed ?uid piping or other ?ow systems 
of air or other corrosive gases. In particular, water 
source heat pumps of the type where a liquid, for exam 
ple, water or brine is used to exchange heat to and from 
a heat pump. Such a heat pump is known in the art and 
is typical of that utilized for heating and cooling living 
or working space. A water source heat pump (W SI-IP) 
evaporates refrigerant liquid which absorbs heat from 
water circulating through pipes and a heat exchanger. 
An electric motor driven compressor pressurizes refrig 
erant vapor, raising its temperature and delivers it to the 
condenser coil in the space where heat from condensa 
tion is released and transferred to circulating air. A 
reversing valve changes the flow of refrigerant through 

I the water heat exchanger to change from heating to a 
cooling cycle. 

This invention is directed to a WSHP system wherein 
the circulating water pipes comprise a sealed closed 
loop of high strength plastic pipe which is buried in the 
ground or in communication therewith either through 
vertical bores and/or horizontal trenches adjacent and 
/or surrounding the house or other location being af 
fected. Typically, such a closed loop of piping will 
consist of as much asfour hundred to ?ve hundred feet 
per ton (of heat pump rating) of piping depending upon 
the size of the system, the size and type of pipe and the 
ambient climate conditions. 
The problem withsuch an earth coupled system is in 

the start-up procedures wherein the piping is to be ?rst 
?lled or thereafter to be re?lled. In order to prevent 
possible freezing most systems use brine as the heat 
exchange liquid. Thus, because part of the heat ex 
change system within the heat pump is subject to corro 
sion, it is necessary to purge the air from the piping 
system to substantially minimize such corrosion. 

SUMMARY OF THE INVENTION 

This invention has as its primary object to provide a 
system for purging air from the circulating water or 
brine used with a WSHP wherein the water circulates 
through pipes buried or otherwise in communication 
with the ground. 
Another object of the invention is to provide plastic 

purge valves connected to the circulating water piping 
which provides a means to ?ll the piping with the circu 
lating liquid and to purge substantially all of the air 
therefrom. _ 

In particular, the invention is directed to a manifold 
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and valve system whose only purpose is for purging air ’ 
from a closed loop of plastic piping used with a WSHP. 
In further particular The piping is directly in communi 
cation with the ground by being buried therein and/or 
in communication with the earth via a vertical bore. 
The piping includes an inlet header and an outlet header 
connected respectively to the inlet and outlet to and 
from the WSHP. An inlet purge valve in accordance 
with this invention and an identical outlet purge valve 
are connected respectively to the inlet and outlet head 
ers. Each of these valves comprises a cylindrical body 

65 
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having a central cavity that is in communication with 
each respective header. One end of the cavity is in 
closable communication with the cavity or with a 
means to ?ll and purge the piping. A valve means is 
provided within the cavity to open and close same as a 
part of the process of ?lling and purging the piping. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a perspective/schematic view describing 
the invention in combination with a WSHP and a means 
to ?ll and purge the circulating liquid piping. 
FIGS. 24 represent various forms of ground sup 

ported and ground communication circulating liquid 
flow systems used with a WSHP. 
FIG. 5 is a sectional view of the valving and manifold 

system of the invention. 

DETAILED DESCRIPTION 

Before explaining the present invention in detail, it is 
to be understood that the invention is not limited in its 
application to the details of the construction and ar 
rangement of parts illustrated in the accompanying 
drawings. The invention is capable of other embodi 
ments and of being practiced or carried out in a variety 
of ways. It is to be understood that the phraseology and 
terminology employed herein is for the purpose of de 
scription and not of limitation. 
A water source heat pump (W SHP) 10 is schemati 

cally shown and which normally includes, not shown, a 
heat exchanger in communication with the refrigerant 
liquid to deliver heat to and therefrom, by way of an 
inlet 12 and an outlet 14connectedrespectively by way 
of conduits 16 and 18 on the inlet side and by conduit 20 
on the outlet side. Between the inlet lines 16 and 18 is 
provided a suitable shut-off valve 22, such as the type 
known as a Grundfos Isolation valve, and an optional 
flow meter 24. Inlet line 18 is connected to an outlet 
header 26 while the outlet conduit 20 is connected to an 
outlet header 28. The system which has been previously 
described is aptly contained either within the house 
within which the air is being conditioned or in a suitable 
contiguous enclosure 30 shown by the dotted lines. 
The inlet header 26 is connected to the inlet ?ow 

piping 32 while the outlet ?ow header 28 is connected 
to the outlet piping 34. Piping 32 and 34 comprise an 
extensive connected loop of piping or series of piping 
which are either buried in the ground horizontally as 
shown in FIG. 4 or are connected in parallel in a plural 
ity of vertical bores 36 which provides communication 
with the ground temperature, as is described in FIG. 2. 
FIG. 3 is descriptive of another system using a plurality 
of vertical bores 38 in the ground wherein the circulat 
ing liquid ?ows in series from the inlet 32 to the outlet 

Referring again to FIG. 1 it becomes necessary in the 
original start up of the circulating liquid system and 
occasionally for maintenance purposes to fill and purge 
the circulating flow system encompassing the closed 
loop piping 3,2 and 34 and its associated circulating 
conduits. As shown in FIG. 1 a purge motor and pump 
40 delivers liquids via conduit 42 to purge valve 44A to 
fill the system, including the closed loop or loops 32 and 
34, so that the entire conduit system through the heat 
exchanger of the WSHP is ?lled with liquid with the 
excess exiting from purge valve 44B into conduit 48 for 
return to the supply tank 50. 
The purge valves 44A and 44B are identical and best 

described with reference to FIG. 5. In this FIGURE, 



4,911,229 
3 

header 26, used in this example, is connected to the 
purge valve 44A and comprises a body having a central 
cavity 52 which in one position is in communication 
with the opening 54 and conduit 32 via passageway 56. 
Normal ?ow of liquid through the WSHP occurs 
through threaded sleeve 55 via threaded connectors 
58-A and hose connection means 60. 
Threads 62 in the purge valve body are adapted to 

receive the threaded plug 64 or in the alternative, dur 
ing the ?ll and purge cycle, a connector 63 having 
matching threads 65 and hose connections 67. At the 
other end of the cavity 52 is a valve 68 which is adapted 
to be rotated on threads 69 to abut against valve seat 70 
and thus close passageways 54 and 56. Means are pro 
vided at 72 to receive a wrench or other means for 
rotating the valve body 68 outward to the open position 
as shown by dotted line. 
When it is desired to ?ll and purge the liquid circulat 

ing system, a purge motor and pump 40 and liquid stor 
age are connected to the purge valves 44 and 46 in the 
manner shown in FIG. 1. Plug 64 of purge valve 44A is 
removed and replaced by hose connectors 63A and then 
connected to purge flow line 42. A similar plug is re 
moved from purge valve 443 and replaced by hose 
connector 63B and then connected to purge flow line 
48. Valves 62A and 72B are rotated to open the central 
cavity 52 of each purge valve. The valve 22 is closed to 
inhibit flow through the WSHP via ?ow lines 16, 18 and 
20. Motor/pump 40 is started forcing liquid from reser 
voir 50 via ?ow line 42 through connector 63A and 
purge valve 44A into piping 32, thence through the 
various loops such as shown in FIGS. 2, 3 and 4 and 
return via piping 34 to purge valve 44B. Because valve 
72B is open flow continues out connector 63B into 
return ?ow line 48 back to reservoir 50. Once the opera 
tor is satis?ed that the piping and connected loops are 
?lled and purged of, air, valve 22 is opened to permit 
flow via lines 18, 16 and 20 to ?ll and purge the heat 
transfer tubing directly connected in the WSHP system. 
Again once the operator is satis?ed that the system is 
?lled and purged of air the motor/pump is shut down. 
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Valves 72A and 72B are closed. Respective hoses con 
nectors 42/ 63A, and 48/63B are removed and replaced 
by plugs 64 in each purge valve. At this point the 
WSHP system becomes operational. 
The invention is particularly adaptable to the use of 

polyole?n pipe used in-the various ground loop circulat 
ing liquid system, ?ttings, connection and purge valves. 
This is to include PE 3408 polyethylene 
Although the invention has been described with par 

ticular reference to the water/brine source type heat 
pump, the valve 44 is applicable to other ?ow systems 
handling’ corrosive liquids. 
What is claimed is: 
1. A manifold and valve system for purging air from 

closed loop piping used with a water source heat pump, 
said piping having an inlet header and an outlet header 
connected respectively to an inlet and outlet to and 
from said water source heat pump, a closed loop purge 
flow conduit and pump, an inlet purge valve and an 
outlet purge valve connected respectively to said inlet 
and outlet headers, each of said valves comprising, a 
body having a vertical conduit, in communication with 
each said respective header, and a transverse conduit in 
communication with said vertical conduit, means at one 
end of said transverse conduit to selectively connect 
with said purge flow conduit to ?ll said closed loop 
piping, and a valve means at the other end of said trans 
verse conduit to open and close the communication 
between said transverse conduit and said vertical con 
duit. are made of plastic. ‘ 

2. A system of claim 1 wherein said closed loop pip 
ing is buried in the ground or otherwise coupled 
thereto. 

3. A- system of claim 1 wherein said closed loop pip 
ing and said purge valves are made of plastic. 

4. A system of claim 3 wherein said plastic is a poly 
ole?n. 

5. A system of claim 4 wherein said polyole?n is 
polyethylene. 

* * * * * 


